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Introduction
In 1994. 16 589 people died and

nearly 297 00() persons were injured in
alcohol-related traffic crashes.' Several
different types of studies have reported
that driver impairments begin at blood

a5: 9....alcohol levels well below the 0.10%Tlegal
standard in most states. Experimental
laboratorv studies have shown that at

'., 0.08%. a level reached bv a 150-lb person
consuming four drinks an hour on an
empty stomach. there is reduced periph-
eral vision, poorer recovery from glare.
poor performance on complex visual

&???^ tracking. and reduced divided attention
performance.' Driver simulation and road
course studies have revealed poor parking
performance. impaired driver perfor-
mance at slow speeds, and steering inaccu-

racies3; roadside observational studies
ito4. have identified speeding and breaking

x ..} performance deterioration.4 A national
comparison of drivers in single-vehicle
fatal crashes with drivers not in fatal
crashes but stopped at roadside surveys
indicated that cach 0.02% incrcase in
blood alcohol level ncarlv doubles the risk
of fatal crash involvement. In all age and
sex groupings. the fatal crash risk at a
blood alcohol lcvel of 0.05%C to 0.09%c was
at least ninc times greater than that at
zero blood alcohol.'

To reduce alcohol-related fatal traf-
fic crashes. 14 states havc lowered the
legal blood alcohol limit from 0.10% to
0.08%. Johnson and Walz') monitored six
differcnt mcasures of drivcr involvement

.in alcohol-related fatal crashes in the first
five statcs to adopt 0.08%< laws. Nine of
the 30 pre- to postlaw comparisons identi-
fied statistically significant decreascs. How-
ever, comparison areas were not included
to assess whether the postlaw declines
were independent of general regional
trends. Thus, this study was undertaken to

assCss whether, relative to nearbv statcs,
states adopting a 0.08%7C legal limit experi-
enced a reduction in the proportion of
fatal crashes involving (1) fatallv injured
drivers with blood alcohol levels of 0.08%)S'
or higher and 0.15%( or higher. and (2)
any driver with a blood alcohol level at
0.08%)c' or higher and 0.15% or higher.

Methods
Prior to 1992. five states had lowered

the legal blood alcohol limit from 0.10%()
to 0.08%: Utah (August 1983), Oregon
(November 1983). Maine (August 1988).
California (January 1990), and Vermont
(Julv 1991). Each of these statcs was

paired with a nearby state that retained a

0.10%c' legal limit. Within each pair. com-
parisons were made for the maximum
equal number of available pre- and postlaw
years. Thus, Utah was compared with
Idaho from August 1976 to July 1991.
Oregon with Washington from November
1976 to October 1991, Maine with Massa-
chusetts from August 1984 to July 1993.
California with Texas from January 1986 to
December 1993. and Vermont with New
Hampshire from July 1990 to June 1993.

To minimize potential bias resulting
from variation in testing policies, the
analysis initially focused on fatally injured
drivers with blood alcohol levels of 0.08%()-
or greater. During the analvsis period.
blood alcohol test results were available
from the US Fatal Accident Reporting
Svstem for 81%C of fatallv injured drivers
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in the study states. Because not all drivers
in fatal crashes are fatally injured, the
proportion of crashes with any driver with
blood alcohol levels of 0.08% or greater
was also examined. Included were analy-
ses of the proportion of crashes with
drivers-fatally injured or otherwise-
with blood alcohol levels of 0.15% or

greater to examine whether 0.08% laws
reduce crashes involving severely intoxi-
cated drivers.

The proportion of fatal crashes in-

volving fatally injured and other drivers
with blood alcohol levels at or above
0.08% or 0.15% was examined instead of
the absolute number of crashes involving
drivers with these alcohol levels. This was

done to control for both the long-term
downward trend in total fatal crashes from
1980 to 19937 and changes in exogenous

variables that might influence the total
number of fatal crashes, such as the
economy, the safety characteristics of ve-

hicles and highways, and the price of fuel.
Within each state, the change in the

level of alcohol involvement in fatal
crashes from before to after the implemen-
tation of a 0.08% law is described through
the ratio (relative risk) of the postlaw to
prelaw proportion of crashes with drivers
with high blood alcohol levels. A relative
risk less than 1.0 indicates a reduction in
the level of alcohol involvement. This
relative risk is related to the percentage of
change in the proportion of crashes with
drivers with high blood alcohol levels:

Percentage Change = 100%

(pp, Ppre)/Ppre
= 1,

and changes are described through this
percentage change.

Within each state pair, the relative
change (and the 95% confidence interval
[CI]) in the proportion of alcohol-involved
crashes in the law state relative to the
control state was calculated as the ratio of
the two relative risks. Subtracting 1 from
this ratio gives the percentage change in the
proportion of alcohol-involved crashes in
the law state relative to the control state.

Meta-analytic methods8 were used to
calculate an overall relative change due to
0.08% laws across the set of five state

pairs. States implemented their 0.08%
laws in different years and under different
circumstances. A test of the heterogeneity
of effects across the five state pairs was

thus conducted to test the significance of
state-to-state variation in effects. Regard-
less of the observed variation in effects,
the relative change in the proportion of
crashes involving drivers with high alcohol
levels was treated as a random effect in

the meta-analysis. A pooled estimate and
standard error for the natural log of the
ratio of relative risks from each state pair
were calculated. This estimate and its
95% confidence interval were trans-
formed back to the scale of the ratio of
relative risks for presentation, and sub-
tracting 1 from this ratio gives an estimate
for the overall percentage of change in the
proportion of alcohol-involved crashes in
law states relative to control states.

Results

Four of the five 0.08% law states

showed a reduction relative to their
control states in the proportion of crashes
with a fatally injured driver whose blood

alcohol was 0.08% or greater (Table 1).
The 95% confidence intervals for these
relative reductions remained below 1.0 for
three of the five law states. The variation
across the five law states in these relative
reductions was not significant (P = .168).
The pooled estimate of the law effect
suggests that overall, the 0.08% law states
experienced a 16% postlaw reduction in
the proportion of fatal crashes with a

fatally injured driver whose blood alcohol
was 0.08% or greater (95% CI = 22%,
10%). Overall, the 0.08% law states also
experienced an 18% postlaw reduction in
the proportion of fatal crashes with a

fatally injured driver whose blood alcohol
was 0.15% or greater (95% CI = 23%,
13%) (Table 2).

Similar results were observed for the
proportion of fatal crashes with any driver
whose blood alcohol was 0.08% or greater
(a 13% reduction) or 0.15% or greater (a
19% reduction) (data available on re-

quest).

Discussion

Several methodological issues should
be considered in interpreting the results
of this study. First, blood tests were

obtained from 88% of fatally injured
drivers in the 0.08% law states and from
74% of such drivers in comparison states,
and these proportions did not change
from pre- to postlaw years. This high
consistent rate of testing favors the valid-
ity of results measuring fatally injured
drivers. Blood tests were completed on

half of all drivers in fatal crashes in study
states during the analysis.
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TABLE 1 -Proportion of Fatal Crashes with a Fatally Injured Driver Whose Blood Alcohol Was 0.08% or More, Before and After
the Passage of 0.08% Legal Blood Alcohol Limits in 5 States

0.08% Law States and Proportion before Proportion after % Change in Ratio of RRs
Comparison States 0.08% Law (n) 0.08% Law (n) Proportion (RR - 1) (95% Cl)

Oregon (0.08%) 0.29 (1275/4455) 0.24 (1023/4186) -15% (0.85) 0.82 (0.75, 0.89)
Washington 0.28 (1735/6184) 0.29 (1582/5390) +5% (1.05)

Utah (0.08%) 0.14 (319/2252) 0.16 (329/2085) +11% (1.11) 0.78 (0.64, 0.95)
Idaho 0.15 (310/2057) 0.22 (382/1773) +43% (1.43)

Maine (0.08%) 0.26 (262/1024) 0.22 (207/942) -14% (0.86) 0.93 (0.77,1.12)
Massachusetts 0.22 (726/3241) 0.21 (562/2703) -7% (0.93)

California (0.08%) 0.22 (4275/19370) 0.19 (3174/16278) -12% (0.88) 0.82 (0.77, 0.88)
Texas 0.20 (2364/11924) 0.21 (2340/10961) +8% (1.08)

Vermont (0.08%) 0.25 (47/186) 0.25 (46/181) +1% (1.01) 1.45 (0.87, 2.44)
New Hampshire 0.22 (62/280) 0.15 (34/222) -31% (0.69)

Overall law effect 0.84 (0.78, 0.90)

Note. RR = relative risk; Cl = confidence interval.
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TABLE 2-Proportion of Fatal Crashes with a Fatally Injured Driver Whose Blood Alcohol Was 0.15% or More, Before and After
the Passage of 0.08% Legal Blood Alcohol Limits in 5 States

0.08% Law States and Proportion before Proportion after % Change in Ratio of RRs
Comparison States 0.08% Law (n) 0.08% Law (n) Proportion (RR - 1) (95% CI)

Oregon (0.08%) 0.22 (992/4455) 0.18 (769/4186) -17% (0.83) 0.79 (0.70, 0.88)
Washington 0.20 (1266/6184) 0.21 (1158/5390) +5% (1.05)
Utah (0.08%) 0.10 (220/2252) 0.12 (245/2085) +20% (1.20) 0.91 (0.72,1.15)
Idaho 0.11 (232/2057) 0.15 (265/1773) +33% (1.33)
Maine (0.08%) 0.19 (198/1024) 0.15 (143/942) -21% (0.79) 0.77 (0.61, 0.97)
Massachusetts 0.15 (493/3241) 0.15 (418/2703) +2% (1.02)
California (0.08%) 0.16 (3009/19370) 0.14 (2291/16278) -9% (0.91) 0.82 (0.76, 0.89)
Texas 0.15 (1780/11924) 0.16 (1804/10961) +10% (1.10)
Vermont (0.08%) 0.19 (36/186) 0.19 (34/181) -3% (0.97) 1.23 (0.68, 2.23)
New Hampshire 0.17 (48/280) 0.14 (30/222) -21% (0.79)

Overall law effect 0.82 (0.77, 0.87)

Note. RR = relative risk; Cl = confidence interval.

Second, unlike previous studies, this
analysis included comparison states to
control for regional fatal crash trends.

Third, 0.08% law states may have
been more concerned about alcohol-
impaired driving and more responsive to
legislative initiatives to reduce the problem.
They were more likely to have other
stringent laws that have been shown to
reduce alcohol-related fatal crashes. All
0.08% law states had criminal per se laws in
effect prior to the study, compared with
only two comparison states: Texas and
Vermont. The comparison states of Idaho
and Washington introduced criminal per se
laws during the study. It is likely that the
0.08% law effects were independent of
criminal per se laws. Before the 0.08% law,
reductions in alcohol-involved fatal crashes
were seen both in pairs of states where both
0.08% law states and comparison states had
criminal per se legislation throughout the
study and in pairs where comparison states
adopted the law during the study period.

All five 0.08% law states also had
administrative licence revocation laws
during the study, three of which were
implemented within 1 year of the state's
0.08% law. Administration licence revoca-
tion laws have been associated with 5%
declines in fatal crashes.9 Among the
control states, only New Hampshire had
this law during the study period. This
restricted our ability to separate the
effects of 0.08% legislation from adminis-
trative licence revocation laws. Maine was
the only 0.08% law state to implement an
administrative licence revocation law prior
to the study period and hence the only
state where post-0.08% law reductions in
alcohol-involved fatal crashes could be

clearly separated from the effects of
administrative licence revocation laws
passed during the study period.

Finally, this analysis focused only on
fatal crashes. Studies of other traffic laws
indicate that the magnitude of their
impact can be influenced by accompany-
ing educational and enforcement ef-
forts.'102 Studies of 0.08% laws are
needed that not only assess the laws'
impact on fatal crashes but also measure
how effectively the laws are implemented.

On balance, the results of this study
suggest that 0.08% laws, particularly in
combination with administrative licence
revocation, reduce the proportion of fatal
crashes involving drivers and fatally in-
jured drivers with blood alcohol levels of
0.08% or higher and 0.15% or higher.
This legislation warrants consideration in
other states. O
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